Online magnetic bead dynamic protein-affinity selection coupled to LC-MS for the screening of pharmacologically active compounds.
The online, selective isolation of protein-ligand complexes using cobalt(II)-coated paramagnetic affinity beads (PABs) and subsequent liquid chromatography-mass spectrometry (LC-MS) determination of specifically bound ligands is described. After in-solution incubation of an analyte mixture with His-tagged target proteins, protein-analyte complexes are mixed with the Co(II)-PABs and subsequently injected into an in-house built magnetic trapping device. Bioactive ligands bound to the protein-Co(II)-PABs are retained in the magnetic field of the trapping device while inactive compounds are removed by washing with a pH 7.4 buffer. Active ligands are online eluted toward the LC-MS system using a pH shift. In the final step of the procedure, the protein-Co(II)-PABs are flushed to waste by temporarily lowering the magnetic field. The proof-of-principle is demonstrated by using commercially available Co(II)-PABs in combination with the His-tagged human estrogen-receptor ligand-binding domain. The system is characterized with a number of estrogenic ligands and nonbinding pharmaceutical compounds. The affinities of the test compounds varied from the high micromolar to the subnanomolar range. Typical detection limits are in the range from 20 to 80 nmol/L. The system is able to identify binders in mixtures of compounds, with an analysis time of 9.5 min per mixture. The standard deviation over 24 h is 9%.